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TomNewell Basket Harvester and PFD Fozest

Chaper 1: The Purpose and ImportanceaafAsh Resourdaventory

For many land managers and foresters, the goal to manage sustainably is often overarching many
other goals and objectives. Sustainable management requires soof@eformation to make decisian
basedoff. This mformation pertains directly to the resourctiney intend on managingror foresters tfs
data tends to come from forest inventories. Certain scenarios require a change in which forest inventory
data is collectedFor examplebecause asin New England is typically maller component of the forest
(less than4-5% of all forestland in the state (FIA, 2018hventory techniques thatindergo post
stratification have been found to be successful in identifying rare speaigbare essentiain being
effective in your inventory approaasf your ash resourcerl his manual can serve as the changeguide
forest managestoward attaining the necessary data for formulating a management regiméhfgr ash
resource. The urgency to attain thistdds apparennow, more than everand is explained throughout
this chapter.



Emerald Ash Borer History

In order to set the contexior this inventory manual understanding the pressing isstiEmerald
Ash Borer(EAB;Agrillus planipennijsis a key first ®p. Currently our ash resource in North America is
either under attack or pending a potential attack BB an invasivdorest pestfrom Asia EABcame to
North America in 2002, presumabbn packing materials such as wooden crates and pallets. It has
devastated ash stands in the central lakes region of the country leading to, in some cases, one hundred
percent mortality. Management of the pest is controversial, and the most effective techniques are
expensive and difficult or impossible for commercial ig®ns to effectively implement. Continued
research on prevention, mitigation, and restorationo? NIi K | Y3 KA DE OERE A& | LINR 2
et al,2018; USDA APHER18; Haack et al, 2015).

In the summer of 200EAB was first detected in centidichigan, and later in the same summer
it was detected in Ontario, Canada. The infestation was assessed by the state of Michigan and they
RSGSNY¥AYSR (KIFG GKS LS&aGd KFR 0SSy GKSNB aiayosS GKS
and Septembr of 2002, Michigan and Ontario had enacted quarantines on the affected areas. The United
States Department of Agriculture responded to the discovery of EAB by enacting a federal quarantine on
the affected counties of Michigan in October of 2003 (USDAS\R03) since the establishment of the
federal quarantine it has expanded continually. It now includes 22 states in their entirety and specific
counties of 1ktates (USDA APHIS, 2018). The last quarantine notice issued by USDA APHIS was on July
26, 20B when Wisconsin was put under quarantine in its entirety.

It is important to note that the federal quarantine works domestically pmstricting the
movement of particular restricted items of thEraxinusfamily. Fortunately, Canada is also actively
mitigating and limiting the impacts and spread of EAB so import of ash to. @@ WR Y A GKAY /[ | y|
federally set quarantine areds not a huge concern currently. In September of 2048 Maine Forest
Service issued an emergency order that restrictesl novement of certain ashr(axinus spp products
and or untreated firewood from towns that have had any EAB detection (MFS, 2018). This emergency
order was put in place because the state of Maine was not listed in the federal quarantine area at th
time of the detections. Shortly after the issuing of themmergencyorders, USDA APHIS proposed the
removal of the emerald ash borer domestic quarantine regulations. This was posted online for comment
in Fall of 2018 and was open for comments until Novenii®sh, 2018 (USDA APHIS, 2028)uarantine
is nav in placefor select counties in the statef Maine York countyin its entiretyand a portion of
Aroostook county are nownder quarantine with restrictiogon all ash products and hardwood firewqod
theserestrictions align with the standards set fortlf USDA APHIS for the federal EAB quaraniihese
guarantine areas are seen below in figure 1.1.
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Adult Emerald Ash Borer

= gmad (V2 inch)
* metalic green
o narrow. butiel-shaped

o 2880 Jne-August
o MNING Near CENopEs of 3sh Tees
« rarsly on the ground

Larva

o & betwean 472 inch and 1 1/2 mches
« Creamy while
o BETON with bell-shaped segments

o My OS 5660 yserTound
o In cambum layer of 33h trpe

photo credit, jeft 10 night: PA Department of Conservation and Naturnl Rescerces. Davia Cappaert, Bugwood oeg)

(Data Source: MFS, 2018)

Emerald Ash Borer Biology and Hisécies

Upon the arrival of EAB in North America research has been done to uncover the biology of the
beetle. The finding show. planipennican complete a generatioim just 1-2 years. The SDAForest
Service has found tha&ggs are laid in midune to &te-August on the cracks and crevices of the ash trees.
Two weeks after being laid eggs hatch and young larval beetles emasgbeltarvae that dthe majority
of the damage to ash trees. They burrow into the cambium layer and feed on the nutriesptding
portion of the tree, the phloem. The intense feeding develogfaped serpentine feeding galleries that
over time can girdle (preventing the transport of nutrients) and kill the ash tree. When larvae have been
given enough time to grow and dewgl they fold up into pupation cellsme less developed larvae
simply overwinter in the feeding galleries and resume feeding when sap begin to flow in the ash tree the
next growing season. Larvae in the pupation cells obviously pupate. This occurd-Maipoif the next
year and transform into adult beetl¢&)SFS, 2018)

ltisy2¢ GKIG GKS | RdAZ G 06SSGfSa 02NBE UGKSANI gl & 2d
shaped exit holesEmerged adults are small in size being less than 0.5 inches th [&amnoti, 2019)As
adults thefeeding within the tree does not occunstead some defoliation of the leaves can occur. But,
as adults their primary focus remains with reproducing and laying eggs on the bark of ash trees to restart
the life cycle Wang, 2007; USFS, 2016). During this process the ash tree can show signs and symptoms
forest managers can take notice of and potentially catch the infestations earlier rather than later and
manage accordingly.

[ S &t&tdwith the signs. Signs refer to cluasd indicators that point to EAB and EAB only, as
they are a direct result of theJS adctRi®y (Livingston). For EABKI G NBFSNER G2 GKS OK
shaped exit holes,-shaped serpentine feeding galleries, actual (positively identified) oheaviinsects,
and any egg mass that have been identified as EAB egg masses (USFS, 2016).



Figure12

Art Wagner, USDAAPHIS, Bugwood.org

Woodpecker damage on white ash treg

(Fraxinus Americanaausing blonding.

Steven Katovich, USDA Forest Service, Bugwoo

Die-back being observed on
canopy dwelling white ash tree:
(Fraxinus Americana

Debbie Miller, USDA Forest Service, Bugwood.

CharateristicoDe shaped exit
hole with emerging adult EAB.

brg

Then it comes to symptomthat might
be attributed to EAB or an alternative cau¥ee
are referring to the biological responses of the
tree and its environment to the EAB attack. The
important thing to consider here is that these
symptoms do not absolutely point to an EAB
infestation TKS@ QNB  adG At AYLEZ2NII y
be on thelookout for in terms of forest health
and monitoring for EAB.h& symptoms include
canopy died I O YR (prénfatur@d 3 A y 3 €
yellowing of the leaves) due to the added stress
of defoliation from EAB adults and the lack of
nutrient transport due to EAB larval feeding.
Excessive sprouting at the stump of the ash tree
is another symptom This is the biological
response of the ash tree when stressors lead to
a decline in the health or vigor of the tree.
Unfortunately,these sprouts rarely survive to a
seed bearing size before EAB has infested it
(Petrice and Haack, 2011; tes and
Mccullough, 2014)) In addition to that
detriment the ash seeds do not bank in the soil
very long eithe(Benedict, 2003)So, iis unlikely
that EAB will have left the area before what little
ash seed source is available begins to sprout.
Lastly the most effectiveobservation for the
indication ofEABpresence is th@bservationof
whatis known as blonding of the main stem. This
occurs due to wood peek activity which
increases drastically when EAB is present.
Blonding tends to occur higher upe tree and
slowly work its way down as the infestation
progresses. Blonding is characterized by a lighter
reddish coloration on the bark fronthis
increasedwood pecker activity. But, when the
tree is in serious decline this wood pecker
activity progresss to the point of exposing the
inner cambium of the ash treeThe earliest
detection of EAB is often done through
observation of woodpecker activityLiu, 2007,
USFS, 20167 he spread of EAB is observed to be
around 25 miles per year. But, studies shivat



the transport of firewood greatly increases the heritable genes of some white ash individuals.
rate of spread (Kanoti; Daigl€n a positive note This gemtic resistance is a future direction for
studies have begun to show genetic tolerance or  research (Kanoti).

resistance to the EAB infestation in some (1%)



Background information on Ash speciésakinus spp.

When managing a natural resource knowing the function and biology of that resource in its
natural setting is esserdl to achieving sound management and silviculture. There are thred-esskirfu3
species found in Maine. The White Ashraxinus Americanagreen ashHraxinus pennsylvanigaand
black ashKraxinus nigra White ash is the primary upland ash in thetstavhere as black and green ash
are the lowland ash species, occurring on flood plains, outwash plains, and shallow depressional wetlands
across the state/DNR, 2018

The distribution of these ash species in the state of Mainggapecies to speciesiboverall ash
tends to be most prevalent along a broad band across the state from the southernmost tip to the eastern
half of the state as depicteabove infigure 1.1

Figure 13 asd! &K 1 280G wlwhiBlSusesthd y I NB!
Brown Ash White Ash average measured basal area of all asbcsgs
Samara Samara Green Ash to mapthe rangefor ash species in the state
T‘ m Samara This distributionis presumablydriven by soil
‘ { \ \ A characteristics andlimatic variablesBut, white
' |

‘ f A ash in particular is &irly versatile species as it

' can thrive in a variety of settingeestricted
mostly by soil nutrient levelsWhite ash was
, commonlyused second only to green asasa
replacement species for many of the
ornamental elms that fell victim to Dutch elm
diseasdor that reason(USDA, 2017

i

F. pennsylvanica

F. americana When it comes to proper identification

of thesetrees | find that the Forest trees of
Depicted above are the samaras of the three native ash Maine book, put out by the Maine Forest
species present in Maine. When collecting seed and Service, does a great job of singling out the

identify your ash resource this figure can be a useful o .
. ny L ¢ . characteristics that set the three species apart
visual guide for distinguishing the three species from one

F. nigra

another. Ash trees are either male, female, or as well as set them apart from different families
polygamous so the presence of seed can rule out the of forest trees in Maine; the asgntial excerpt
possibility of a male individual. from this publication has been scanned and

(Data Source: Benedict, 2003; Line drawing by Amy Rediker) added to the appendix of this manual.

All three of the ash species in Maine are dioecious plant specimens meaning that they require a
male and female counterpart to successfully reprodugmeciais plant specimens can be observed as
either afemale (seed bearing individuals), male (individual having only male flovegrphlygamous
individuals (bearing seed and having male flowekg)olygamous individual can successfully reproduce
without the need of another individual, the seed produced would be genetically identical (Ben2@ig.

Seeds can actualierve as great wayof distinguishing among the ash species a publication by
Les Benedict outlined the propagation process for seed collected brown ash and included a great
diagram and information on distinguishing the2 I NE sarfaFas.df tRehree ashspeciessee figure
1.2



The scientific community is realizing their lack of understanding of many of the ash species,
primarily the bravn ash species. The brown ash species is the only ash species native to Maine that is
essential in the traditional basket making practices of the Wabanaki people. The need to further our
understanding of the brown ash species is a high priority as itsiseptible to invasion biABand is
preferred during over the other two speci€Seigert) The lack of knowledge on the species is largely
because brown ash has not been viewed as an economically valuable species, in terms of timber
production. For this rason funding tended not to be used on brown ash reseafélrthermore, the sites
in which brown ash tend to grovare very mesior wet. In some casef) the point of inoperability for
commercial harvestadditionally there tends not to be any specied value mixed in these stands as the
sites tend to be characterized as less productive primarily due to their extended periods of water
AydzyRIFGA2Yy 65Q!YLFG2T SO +f Hamyoo

Cultural Significance of Ash

Here in the state of Maine, the Native American triibat are federally recognized refer to
themselves collectively as the Wabanaki nations. This is because of the shared history between all the
Wabanaki tribes. No matter the tribe, whether Penobscot, Passamaquoddy, Maliseet, or Micmac they
have a connectio that bonds them closely to their identities individually and as a group. One core
connection is their spiritual identity as it refers to their creation story. The Wabanaki people share stories
that have been told and retold for generations. A heroicriggihat has stayed constant in them is Gluskap.

The Wabanakiefer to him as one of them anlde isa powerful and wisebeing In their creation story,

Gluskap comes to North America before any natives inhabited the area and fires his bow and arrow at the
drees, thebasketi NES&a> (KS ! aKd ¢KSYy LYRAIFIya OFYS 2dzi 2F
tight connection between their creation and brown ash trees establishes the ash tree as part of who they

are and as a culturally significant spedieshe Wabanaki people (Wood, 2017). But, the importance of

this tree to them is even greatand hence considered a cultural keystone species

For generationsthe Wabanaki people have been using the brown ash and its particular special
properties to mak baskets. The production of a brown ash basket is truly an art starting with just the
selection of a true basket quality ash tree in the forest (Greenlaw). Every generation of Wabanaki basket
makers have taken the time to teach younger generations theohliasket making, and all the steps
involved. This format of building knowledge and understanding forces those engaged to develop an
unprecedented knowledge of the brown ash tree and serve as true stewards to ash species.



Background Inforntaon on Basketry

The art of basketry by the Wabanaki people has evolved over many generations. In terms of this
inventory manual there are some essential aspects of the basket making process that should be known.
Traditionally you have two key individuatsthe development of a basket the harvester and the basket
maker, in some cases one individuaimpletes both of these task¥he harvester enters an ash stand and
assesses the area as wellths individual treesTheir assessment allows them to identibasket quality
brown ash(BQBA)The stands hydrology, topographical setting, and speciegosition all appear to be
significantfactors in the determination of a BQBA s{i@ostanza et al.,2017When they look at the
individual trees thg will assesgheir form, health,and annual growthincrementwhichare all attributes
that are significant in classifying a tree aB@BA. These standarthowever areparticular to each
individual basket maker and K S &li€idus to determine without years of expece in the art of
basketry. When determining whether a site is up to BQBA standards as a forester the best we can do at
this point are use a few rules of thumb; you can use these few questions to assesgGheemlaw;
Newel).

1 Is the diameter distributin shifted toward smaller diameters that would enable most individuals
to carry 810 foot logs over their shoulder to a nearby accessible road?

9 Are the stems straight and true or are there many defects and sweep associated with the ash on
the site?

f Interya 2F aAA0S KEeRNRft23IeT Aa GKAA aA0S OSNE dagl
or is the site draining fairly well and serving more as a flood plain or outwash area?

If the answer to the firsttwoisydsy R 1 KS K& RNZ f 2 3 &nofifing hagkét mékér o | Y L@ £
or harvestesof the sites locationcan help promote the continuation of the cultural art of basketry. Basket
quality brown ash sites are the areas your management will likely work to protect and maintain so
identifying and monitoing them is essential. Because these BQBA sites are hard to identify this area is a
future direction for researc{ SS (G KS | LIWISYRAE Adi SwSYag @8 | {y y5bra DWBH S3/3
now, once a brown ash corridor is identified using stage 3 of this tovgmse the above questions to
identify whether or not itisa potential BQBA sitend then have a basket rkar or harvester check it out
and see whatheir opinion is. When communication like thigcurs,it can be very beneficial to the
forestry departnent from a public relations standpoint but alsadtthe best way toacquiretraditional
ecologicaknowledge ofTEK on basketry to help guide your management decisions.
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Management Options

This section is a brief overview of sometw more widely accepted management regimes being
applied on ash stand to combat or improve a stands resilience to an EAB infestation. These are not
recommendationsin the case of any such recommendatioprafessional licensed forester should be
consulted in regard toany particulaid G I yh&h&g@mentA forester should always have the best interest
of the land owner in mind as well as stay true to theitt KA OF £ 206f A3F GA2y (2 NBaLR
OdzZNNBy i I yR 7T d8ABMRBcipadssrisdyéds)i PokagAstiig the impacts of EAB on our ash
resource can often times push landowners toward a salvage esglv@ge prescription. Although this can
be sustainably done, the underlying issue is the potential loss of an ash species on the vanddlot
creating greater impacts than the insect itself if harvests are not carefully plattriethe responsibility
of the forester to push for maintaining some component of ash for its importance and contributions to
biodiversity, ecosystem services, cuilpractices, and aesthetics.

10
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Paul Wray, lowa State University, Bugwood.org

Upland Ash Stands

Upland ash starghlre generally composed of white agfrgxinus americanaln Maineamajority
of our ashtimber is usedfor fuel wood pulp wood, and Imber. Being a commeial species its losm
the landscapecan have serious finaral implications. Managiyour ash resource ahead of Eédh
better prepare yourash stand foan EAB invasion. It h&eng been acaogted by many that reducing host
abundanceand transitioring you upland ash stand tosome other commeeial speciesvas the best
option. But, this technique fails miserably at controlling local EARIlations. This can clearly be seen as
this technique has been in practice since the arrival & EAhe Usand yet the continual spread of EAB
across the northest makes it safe to say36 statedater...it hasr®worked (Damato). This technique has
worked for the management of other forest gis and perhaps that is the reason it continues to be
implementedon ash stand ormaybe itis because of the alanmg findings & nearly 100% ash mortality
followingan EAB invasiotWhereentire ash standsre survived only by a few scatteredingering ash
trees (Knight eal., 2013)Until recent,the only glimmer of hope for thosélingering ash trees was that
they displayed some degree of genetic resistatwee AB.Now, with findings by Molly Robinett and
Deborah Mcullough the future is brightéRobirette andMculloughreturned to the epicenter of the EAB
invasion in southeast Michigan for inventory of tABaftermath forestghat were previously dominated
by ash They found, on average across 28 different sites, that 75% of the white asimieatoried were
alive and in good healthAlmost allof the white ashencounteredhad evignce of previascolonization
of EAB with presence of feeding galleriesit holesand woodpecks. But, thesdamages to the tree were
healing or were balednaturally by the treewith the production of callus tissuer @eriderm tissue re

11



establishingcambial inegrity. Therewere even findings that suggested &trong potentid for the
recruitment of lower strad white ash into the overstory in these afterath forests(Robinett and
Mccullough 2019) These finding $1ow there is a promising potentigurvivorshp with white ashthat

can wak to maintain an ash component on the landseapostEAB With this updated information
experts are now pushing for landownets maintain an ash component as it can increase management
options down the lineAs more silvicultural trials angerformed on these EAB aftermath forests thesw-
foundwhite ash survivorshican establish a brigét future for our ash resourcelnthe case of converting

to an alternative spaesthroughthe reduction of your stands ash componettiis region of the country
isat agreat advantageln Maineits particularly common to have a fes@placementoptions available at

a sirgle site due to the high level of sedgeneration in the Maine forestADNR, 201&.ivingston).
Artificial regeneratia is another optionbdzi £ | 3+ Ay R dzS iiglg onadtukayeGeediation 6 A £ A (0 &
there really is no need for artificial regeneratiomthese upland sitesThe silvicultural techniques for
promoting the alternative species can be achieved in a walétways such asnaoverstory removal,
coppice, seed treer clearcutting techniquesfor everragedtwo agedscenarios to single tree selection
or group selection methods ipattern variations of strips, patches, etcfor the cases of mukaged
silviculture(Ray, 2019)The key to success in these active management approaches to EAB is early active
management. If you are not ready to introduce this alternative species to the camopeemptively
manage yar ashresourceto better aid in the surviership of upland ashThenwhen EAB comes through
the overall health and balance of the stand will feel the negsitivpacts of the infestation far more than

if you are ready and actively managing to prepare for the arrival of BABNR, 2018 To further push
away from theredudion in host abundancéechniquethe reduction or @mination of an ash component

in the forest hassignificant negativémpads due to the loss ofhe ecological benefitshat having white

ash present in & uplandforest communityprovides At the very least it provides species diversity.
Because of those benefits as wellths potential genetic resistance to EA®BINd, in some casesn 75%

90% ofwhite ash as siggested by Robiit and Mcculloughs studyThereduction should not eliminate
the speciesentirely from the stand. At the vely least, nature seedbearingindividuak should remain
scattered throughout the stand if possible as legacy trees.
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Lowland Ash Stands

The management obivland ash stanslis quite a bit more challenging. Ytend to onlyhave
brown and green ash occurring on these sitiee to their hydrologyand site conditionsAs previously
mentioned black and green ash are the lowland ash species, occurring on flood plains, outwash plains,
and shallow depressional wetlands across ttatesWDNR,2018 ® 2 KSy &2 dzQNBX RSIf Ay 3
you need to be aware of the hydrological featsthat surround you both from a regulatory standpoint
and as well as an ecological standpoint. These features will also help guide your managemearislecisi
Stage 3 of this inventory will focus on these areas and give yeeilaoundedinventoryfrom whichto
base management decisians

In Wisconsin these habitaiire broken into two cover typedottomland hardwood and swamp
hardwood. This designatiors based on hydrology and species compositi@ottomland hardwoods
SELISNASYOS adzyNBAGUNAROGSR Fft22R Lz 4SS S@Syiaé | yR
with varying densities obrown ash. Swamp hardwood cover types typically experiencexéended
hydroperiod ad are characterized by a low site productivity. These sites are often times dominated by
brown ashhWDNR,201BIn either case the main purpose of management strategies for these cover types
is to convert the stand from a mainly lwo ash canopy to some alternative species in hopes of increasing
its resilience to an EAB attacnother reduction in host species approach (WDNR,2018)

13



In Wisconsinfollowing the EAB invasion on the lake sta@series of experimental silviculture
trials were executed. One focus of these trials was to find regeneration methods that were successful in
promoting nonash species. The most successful strategies for natural regeneration of bottomland
hardwood cover types wer@ne-cut shelterwoodbverstory removal methods (OSR), and uniform
shelterwood (SW) regeneration methods for cases where the desired conversion spasiesshade
tolerance oftmid-tolerant. Low intensity group/patch selection methods were seen to be very ineffective
in terms of seedtig establishment when done on either cover type. For tieaison,it is suggested that
if that method is chosen, group or pat sizes should be quite larg@5-2.0 acres and 0.1 to 0.5 acres
respectively WDNR2018).Swamp hardwood cover typese a bitmore troublesome as there tends to
be a risk of an observed rise in the water table following the harvest/mortality to brown ash. This is due
to the ecological niche that brown ash is filling. Brown ash has hypertrophied lenticels that allow if to
function at a much higher rate of evapotranspiration (ET). This high rate of ET, especially in stands
dominated by brown ash, can be so influential on the water table throughout the setdnwithout its
influence a significant increase in the water table isawed(Slesalet al,2014; Van Grinsven et al., 2017).
¢tKAa OlFy yS3aFrdiA@dSte AYLI OO GKS &adzZNDA QziNaB ROABL) 2 F
WDNR,2018). Becauséthis issugemanagement strategies need to limit the impactsatlalossin ET can
haveon a sites water table.

The most successful strategy for natural regeneration of anratere species in starsdvhere
this issue is possible appears to beistclearcuts/coppice methods which arelss known as strip
aKSt iSNB 2 2tl, 20B)QTherothér Bsue with these sites is that because of the flopdiriged
or not; the suite of species that can serve as an alternative lianged. In thesecases,artificial
regeneration can sometingebe the only option. A study done in Miesota observed good seedling
survival following planting in small group selection openings. In addition to that success they observed no
significant increase in the watéable following the establishment of the openings (Looney et al.,2015)
When it cones to artificial regeneration there are many other approaches though
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Seed Collection and Atrtificial Regeneration

Regarding the urge to sustadur ash resourcén to perpetuitywe can usea method callecseed
banking. By placingshinto a seed bank, or germplasm repaository, then our ggsbciescan be put into
remediation/replanting strategies or experimentation of hybridized individuals in hopes that we may
developahybrid ash speciehat can naturalize and show some defense or genetic resistance to emerald
ash borer. Because of this potential future direction, research on how to effectively collect seed, store
seed, and germinate seéslneededAsh trees are polygamous as previousgntioned. This means some
trees are female only and bear seed on all mature branches; some trees are male only and bear no seeds
on any of their branches; then there are polygamous individuals that bear male flowers on certain
branches as well as seed biegy branches, expressing female reproductive compon@esedict, 2003)

This can make seed collection more diffictike the other topics surrounding ash there was a lack of
knowledge in the field of seed collection atid seedgerminationof ash spees whichforcesus to start

from square oneMany of the studisthat have focused on seed collection have worked with ornaralent
white ash tresin residential areas. The crown structure of these trees aids to the ease of seed collection
with low hangimy, seedbearing branches. In general, it appears white ash can more commonly have these
low hanging, seed bearing branchetereasgreen and brown ash typicallyave highercrowns that
generally never have these lower seléaring branches.

Because of tlsi issueexperiments have looked at various strategies for collecting seed of brown
and green ash trees. Strategies include small seed cages that are manually installed and letexdixed
tree climbers (Neptune). Experiments also are looking at longipguirushescommonly used in arborist
work, to cut seedbearing branches for collection on the grouridhere are gen attempts of catapulting
sand bags up and over large branches, using a variety of launching mechdamhiemshaking the rope

15



that is looped over the branch vigorously to dislodge mature seeds for collection as they fall to the forest
floor (Ellis, 2006)Dave Ellis, a Plant Geneticist in the Plant Genetics Resources Preservation Program at
the National Center for Genetic Resources Pres@wmatHas produced an excellent document
recommending the best ways to collect astigxinu$ seed. | recommend this document be referenced
before collecting any seed.

A huge potential threat discussed by Dr. Ellis in this document is the unintentiotedtionl of
seed infested with fungus or disease. The infested seeds can infect other seeds in the seed stock of many
of these ash germination progranf®artnering with these programs can make your effort more effective.
Its programs like this that make #itial regeneration possible. Brown and green ash or even white ash
for that matter are not typical nursery stock due to their low economic value in comparison to other
species. This requires research and trial and error for determining how to produsemutock for ash
species. Les Benedict ideading brown ash researcher with ties to the Saint Regis Mohawk tribe of New
York state. In the appendix of this manual there is a write up he has made on the collection and
germination of brown askeed(Appendix 13. The process is in depth and alludestte precision science
behindsuccessfullgerminating a brown ash seed.

The panting of these trees can be challenging due to the Juigiter table associated with these
sites.Due to the intense effort andesources associated in creating brown ash seedlings an inventory of
microsites/microtopography or pits and mounds at various sites can be extremely helpful in $ulccess
artificial regeneration. Its also very useful to take note of the degree of herbivat each sitelt is
important to select a sitewhere animal browse is less likely to cause issues. Nate SeigetdSDAorest
Service entomologisthas spent many years studying and researching EAB since its arrival in North
America. He notices thatnags and blowdowns of ash and rash species following an EAB attack can
create temporary deer exclusions around ash regeneration. In areasevthese natural exclusions do
not occur implementing a variety of manade deer exclusions can be effectivdany studies that have
explored this topic have looked at planting alternative ramih species. Because of the ecological niche
that brown ash is filling within these lowland sites, trying to determine the best species to replace it is an
impossible taskStudies have looked at a variety of different species and the best results were observed
using containerized spruce and white pweedlingsBut, yellow birch was seen to be an affective under
planting speciefHaugen et al. 2096 The Wisconsin Departmenf Natural resources has created a
checklist for evaluating lowland ash standgppendix 3)and it does an excellent job of out lining the
I NRA2dza YIylF3IASYSy G & e thisSacfios and phravideS soMiSadditiaralynSight K S NJ
into their efficacy.There is much more researokeded fordevelqing specifistrategies foreffectiveash
seed collection st well as theaartificial regeneration ofish and norash species in these EAB impacted
forests.

16



QCobius ogili

USDA Aphis

Biological Controls

USDA APHIS proposed the removal of the emerald ash borer domestic quarantine regulations.
This was posted online for comment in Fall of 2018 and was open for comments until November 19th,
2018 (USDA APHIS, 2Q18he reasons for lifting this quarantine ajgpe to point toward a focus of
program funds and resources on developing and administeringdadrols. Biological controls for EAB
utilize five parasitoid wasps. One of these parasitoids is nativBiddh America and is very effective at
attacking EABJnfortunately, a majority of the state of Maine is too faorth and out of the range of this
parasitoid wasp. Tree of the waspqSpathius agrijiTetrastichus planipennjsindSpathius galinaeare
larvalparasitoids from Asia. They-ewolved with EARBNd for that reason attack and help to control their
populations in Asia.These arval parasitoids lay their eggs inside the EAB feeding gallesing their
ovipositors.Trees with thicker bark do natllow wasps with smaller ovipositors to lay theigsgOnce
hatched they feed on the larvae of the borer in order to develop into an adult parasididf these
wasps are under question in terms of their efficacy in colder temperatures.

All of these wasps ar@milar, but they differ in two areaSher observed success in colder temps
and the length of their ovipositor. The colder temperatures appeaffect S. galinaeThis is fortunate
for Maine as this wasp is also one with a larger ovipositor that can successfully lay eggs in the ash trees
with thicker bark. Howevethe extent of this waspg@orthern range is not confirmed to reach across the
state in its entirety yet. The only other parasitoid currently approved by the USDA for use aatbib
for EAB i©obius agrilian egg parasitoid gg parasitoids lay their eggs within the egg masses of the borer.
The wasp8arvae overwinter in these egg masses feeding on the EAB larvae and emerging in the spring.
In Asia, these wasps have been observed to parasitize 60% of EAB/egygsbelieve thebest strategy
for combatting EAB with bioontrol agents igo utilize both an egg parasitoid and a laval parasitoidhe
range ofO. agrilihas not been confirmed to include the state of MaiiSPA, 2017; Kanoti; MFS, 218
Nate Seigerspoke in Littleon, Maine at anEAB meeting about bicontrol agentsin April, 2019 He
mentioned a newly discovere@obiusspecies of wasp in Russia that would likely have a northern range
and be able to withstand the colder temperatures of Maine. However, he, muckvigone elseheis
a bit skeptical about the application of an invasive species to control the population of another invasive
species. There are more examples in history where this strategy has gone wrong than there are examples
of it being successfurhis is an importantonsideration when deciding iidscontrols are a viable option
on your ash stand. If it spreferred management directid®eigert explained that these biological control
agents are administered to state agencies framearing facity in Brighton, MichigarLandowners within
those states need to be in contact witheir state agencythe equivalents of theviaine Forest Service
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They will provide you with information on bimontrols and a set of site evaluation criteiiaorder to
obtainalocal land use permit for introducing the waspg®cause this program is not in operatioare in
Maine these requirements are not clear currently and the process could be slightly different when the
program is established. Staying in contact with state entomologist and the Maine Forest Service as it
is developed is the best course of action currently.

The USDA has a publication available for the EAB biological control release and recovery
guidelines for 2012018 available onlinat the following link:
https://www.aphis.usda.gov/plant_health/plant _pest_info/emerald _ash b/downloads/EAB
FieldReleas&uidelines.pdf

This blication outlines some of the site evaluation criteria landowners are requirguideide
to get approval for the release of parasitoid wasps on their woodlot. All of these criteria are addressed in
this inventory manual. They include some general $itr&cteristics, @ercent compositiorand diameter
distribution of ash species, an estimation of the density of EAB infestation. The density of infestation
estimation is based off of monitoring efforts for EAB signs and symptoms, something all foresensanag
should be doing regardless as to whether-bamtrols are management option. To aid in establishing that
estimation of infestation they provide the following parameters.

Table 1.1
Rating None Low Medium High
Degree of No confirmed EAH EAB signs and Trees are Greater than 25%
Infestation sigrs or symptoms beginning to show of ash trees are
symptoms have | confirmed, but frequent signs showing signs anc
been observed. | difficult to find. and symptoms of | symptoms of EAB
EAB.

This is a useful table for déang the relative intensity of youEAB infestationThere is site
assessment data that this manual includes regardingbiutrols that the USDA guidelines do not require.
That being an assessment of the dominant shrub layer species in the brown aslorsorTihis is partly
due to the need of a high sugar resource, commonly found in shrub species in Asia, for many of these
parasitoid waspgHassett, 2015Bio-controls can be effective and may be the best option for sustaining
our ash resource into the fure. Implementing his manualn managing EAB populations and this manual
will provide you the necessary data for getting enrolled into EAB biological control programs.
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David Cappaert, Bugwood.org

Insecticides

Insecticides can be effectiue controlling local EAB populations and protecting the more valuable
ash trees, even large diameter ones. However, some insecticides on the market are more effective than
others. This section introduces some of the insecticide treatments available toddyaaswers some
common questions associated with EAB insecticide treatments.

As alwayswith insecticide chemicals, following the application directions on the bottle or
packaging of the chemical is necessary to achieve desired results. Insecticideetitsaire costly and
should only be done when EAB is confirmed in the stamdeneral, it has been thought thdtdre is no
need to apply insecticide when EAB is not around, it is a waste of midoesever, Insecticide treatments
can occur in advance &AB infestations; in hope to lessen the impact on larger-beeding individuals.
Following this early application of insecticide, and once EAB has arrived in the ash stand, a release of bio
control wasps is being looked at as a potential lergn managenent method for EAB populations.
Insecticides can be a pollutaitut, fortunatelythe more successful injected systemic insecticides are not
observed to enter thesurroundingsoil or pollen of treated ash trees and therefore is not a serious concern
(Debaah McCulloughHowever, lasal applicationssoil drenchespr cover sprays of these chemicals are
subject to drift and can adversely affect the environment and other insects in the arehcould
adversely affect pollenators. Some studesegjgest thathe use of many of these chemicals is linked to a
decline in honey bee populations in the central part of the country. In the case of brown ash trees, their
associated wetland complex is at high risk of pollution from these treatments. Local regulatéyns
prohibit this management strategy on brown ash stands for that reason. Les Benedict, a member of the
Saint Regis Mohawk tribe in upstate New York, has stated that the Mohawk tribe will not utilize insecticide
treatments on their brown ash stands due tiuis risk of pollutionin their associated sensitive wetland
areas.The Mohawk tribe may be open the use of the less problematic, injestei@mic insecticies It is
also important to note that some of the chemicals mentioned in this section may nat&epted in all
states. Contacting your local arborist or state agency to determine the acceptance of some of these
chemicals may be necessary. If the crown of your ash tree is showing greater than 8@fékdithen it
is not recommended that insecticidd®e usedon it. This is because majority of the chemicals being used
to treat EAB are systemic insecticides that require the tree to move the chemical throughout its vascular
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galleries) or via consumption of foliage containing the insecticide chemical. A tree with significant die
back will not translocate the insecticide chemical at a high enough rate to achieve the necessary level of
effectiveness to protecthe tree from EAB. These are all impacts and consideration you need to address
before administering insecticide treatments on your ash stand.

A common concern is the cost and benefit of insecticide treatments. Many of the more effective
treatments tend b be costlier and along with that cost they require application to be done by a licensed
professional. The costs for application by a licensed professional vary from contractor to contractor and
region to region. For that reason, it is difficult to detémma specific cost associated with EAB insecticide
treatments. There are online cost estimators for EAB insecticide treatments. The Urban Tree Alliance has
a cost estimator that uses a measure of a trees circumference to determine the cost to remowe¢hat
as well as to treat that tree with insecticide, allowing landowners to make informed decisions on how to
manage their ash resource. In all cases the calculator shows that the cost of insecticide is lower than the
cost of removal. Many studies affirrhdt claim, having shown in landscape or residential settings, using
a variety of insecticide chemicals, that the cost associated wiimbual insecticide treatments (typically
every 2 years, but in some cased $ears) is less than the costs associatétti removing and replacing
trees. However, over time repeated-dnhnual treatments will eventually exceed the costs of removing
GKS GNBS® ¢KS ! NBly ¢NBS 'ftftAlyOSQa o6! ¢! v a9!
cost $200.00 to treawvith insecticide and cost roughly $1045.00 to remove, assuming no revenue is
generated from the harvest of the tree. The difference in cost establishes that it would take 10 years of
bi-annual treatments of the insecticide to equal the costs of remouirggttee. It also states that the 20
inch ash tree would provide $198 annually in beneficial ecosystem services, this is an important
consideration. A link for the EAB cost estimator is provided below. Before considering insecticides, |
recommend getting guote from a local arborist. This will allow you to better budget the cost associated
with insecticide treatments.

How practical is treating a stand of ash though? In the sasty for this manual, seen as appendix
item 1, the area for which stage 3 dfd inventory occurs is known as a brown ash corridor. It is an area
where brown ash is confirmed and likely to be occurring in high density. The results from data analysis of
the stage 3 inventory associated with the case stueiurned that the brown asleorridor was 2.6 acres
in size and had 178 ash trees recorded, mostly brown ash but a large amount of white ash as well. This
gives you roughly 68 ash trees per acre in the corridor. The average DBH among those trees was calculated
to be around 8 inches. OO2 NRAYy 3 (G2 GKS ! NDIy ¢ NBiSchDBHflashketOS Qa
cost $79.00 to treat with insecticide. This cost is seen every two years for retreatment purposes. Below,
organized in table 1.2, | have organized thanual costs assoc¢&d with treating an ash stand based
on the case studies principal, 2.6 acre, brown ash corridor.

Table 1.2

Total Ash Recorde( AshRecorded/Acre | Birannual Cost to Treat Stand (§ Biannual Cost to Treat/Acre (§

68.46 $14,062.00 $5,408.46

*Based oran 8 inch as tree. Costs calculated using UTA: EAB cost calculator.

Because Insecticides have been shown to be effective in combatting local populations of EAB and
preserving high value ash trees, the market has been flooded with a variety of optiongitizat one or
a combination of two of the nine different active ingredients that have been proven to be effective in
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treating ash trees against EAB impacts. Many of the studies that have assessed the efficacy of these
various active ingredients have claththat emamectin benzoate is the most successful. It does still
require brannual application to the tree, through trunk injection by a licensed professional which can
have varying associated costs. The North Central Integrated Pest Management CetlitNGas a
publication available online that provides a lot of detail on EAB insecticide treatments (Appendix 13) It
can be accessed at the following link:

NCIPMC publication:
http://www.emeraldashborer.info/documents/Multistate EAB_Insecticide Fact Sheet.pdf

UTA EAB cost calculator:

https://www.urbantreealliance.org/eakcosts/

In the NCIPMC pubhtion there is a table (provided below) that list the insecticide options
available to home owners and licensed professionals. Some of these chemicals, but not all, have been
observed to consistently and effectively protect ash trees from EAB duringlpexidnigh insect pressure.
Reference the publication for additional details on these options.

Table 13

Insectidde Formulation

Active Ingredient

Application Method

Recommended Timing

Products Intended for Sale to Professional Applicators

Merit® (7SWP, 75WSP, 2F) Imidadopnid Soll injection or deench Eady ta mid spring ormid fall
Safad™ (20 $G) Dinotefuran Soil injection ar drench Mid to late spring
Transtect™ (TOWSP) Dinate furan Soil injection or drench Mid to late spring
Xylam® Liquid Systemic Insecticide  Dinotefuran Soil injection or dranch Mid to late spring
Xytect™ 2F, 75WSP) Imidadopnd Soil injection or drench Eary to mid spring ormid fall
Azasol™ Azadirachtin Trunk injection m:!; ;‘;3!{:‘: :‘;ﬂg after trees
Arbormectin ™ Emamectin banzoate Trunk injection m‘i‘:’;}:’ ou’ i g after trees
Imicide® Imidadoprid Trunk injection mi‘?:czﬁrg after trees
TREE-dge™ Emamectin benzoate Trunk injection rai':’;“':iﬁrg shtertrems
TreeAzin® Azadirachtin Trunk injection :’L 1‘:’9‘3‘,;52:‘9 sftortroes
SafariTM {20SG) Dinotefuran Systemuc basal bark spray mi‘?e?‘:t:‘g Sind e
Transtect {JOWSP) Dinotefuran Systemic basal bark spray r;tfe‘:'::g?g ehev frek

% oy . - Mid to late spring after trees
Zylam® Liquid Systemic Insecticide Dinotefuran Systemic basal bark spray A e
Astro® Permethrin

Two applications at 4-week
Onyx™ Bifenthin intervals] first spray should acaur
P:v:n‘nw l"\l\“- branch, at 450-550 degree days {S0°F,
Tempo® Cyfiuthrin andlollage CoVErspYS  Jan.1); Coincides with black
locust blooming

Sevin®SL Carbaryl

Products intended for Sale to Homeowners

Bayer Advarced™ Protect and

Clothianidin +

Feed I Imidadopfid Soil drench Eary ta mid spring

Bayer Advan:ed™ Tree & Shrub : :

Insect Control Imidadoprid Soil drench Early to mid spring 21
Optroi™ Imidaclopnid Sod drench Early to mid spring

Ortho Tree and Shrub Insect o teRasn Grantles Mid to late spring after trees

Control Reacy to Use Granules®

have leafed out



http://www.emeraldashborer.info/documents/Multistate_EAB_Insecticide_Fact_Sheet.pdf
https://www.urbantreealliance.org/eab-costs/

For each of the insecticide optisravailable the application method is providedzor home
owners that choose not to hire a pedsional options includesoil drenches, injections or granul&udies
indicate varying results with these methods, in some cases no positive impact was observed. The trunk
injections appear to be the most effective with treatments lasting anywhere fteBnyears(3 years is
beginning to be the standard)epending on the insect pressure and product selected. These systemic
injected pesticides alscome in basal bark applications. These varieties are much more soluble and for
that reason the potential fopollution is greater. With that being said, the efficacy of the basal bark
varieties is similar to that of the injected systemic pesticides. Cover sprays also vary in efficacy dependent
on insect pressure and product selection. Many do not recommend cepeays because of this
uncertainty associated with their efficacy as well as the potential for drift during application that can
adversely affect adjacent vegetation, water sources, andtaoget insects. Be sure to contact you state
agency for recommendmns on insecticide treatments and never move forward as an unlicensed
individual with application of products that require a licensed professional.
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Chapter 2: An Overview of The Inventory Strategy

This nventory is essatially a threestage process. Three stages may sound costly, but the first
stage will more than likely be pmxisting, meaning the group/individual interested in inventorying ash;
will already have this data available. Forestry departments for tribdiatitbns are actively engaging in
timber harvests on tribal landand the associated cruising data can serve as an existing dafbisese
existingdataset are used here tdocalizethe efforts of the more extensive inventory stages that follow
in this manual Doing thiscan allow land managers to be more cost effective in their approach to
inventorying their ash resource. As a bench mark for this existing data refetevileutline the current
timber cruising process being implemented on Passamaquoitibal Lands by the Passamaquoddy
Forestry Department. It is important to noteat because this existing data is for areas set to be harvested
this approach is opportunistic and will not inventory areas that are not set to be harvedtagever, the
existing dataset could be number of things. Below are some of the more common datasets that may be
at your disposal.

9 Timber Cruising Data

1 Continuous Forest Inventory Data (CFI)

1 Stand Type Mapping

1 LiDAR and Some Other Remote Sensing Strategies

The above optios are all widely available and common on managed forest lands across the state,
with the exception being LIDAR, although a majority of the state has been flown with LIDAR. LIDAR stands
for light detection and ranging, it is a remote sensing technologydha be very useful in forest inventory
and mapping strategies. LIDAR mapping can create very fine textured mapping of topography and provide
input into the determination of depth to water table. These are very useful in determining areas in which
brown ash are more likely to occur. Vegetation indices are another remote setmgihgsed todistinguish
various vegetation, there may be an index that is strongly correlated tormakifu$ species and provide
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input for delineating ash stands. This is nangbhing that is known currently andaduture direction for
researchers. Suzanne Greenlaw, a University of Maine Graduate Student, is working on developing a
remote sensing model for mapping areas of basket quality brown ash. This could serve asseftdry u

tool in delineating ash starshnd brown ash corridors and should be explored in the future as a potential
mapping tool (Appendix 2).

Stage 1 of InventorfAn existing dataset example)
(Passamaquoddy Forestry Department Timber Cruising Protocol)

Outline: Plots are laid out in a systematic grid pattern across the landscape at a spacing of 1 plot for every
10 acres. This puts plots approximately 660 feet apart or 10 chains. Each individual plot is inventoried
using a variable radius technique thatliziés a 15 basal area factor prigBAF) Each plot visitedis
assessed using a stand type coding system and operability is also assessgidg3hénprism starting in

the noi K FIF OAy3a RANBOGAZ2Y SIOK aAyé (i NBSrectbry®2 dzy i SN.
measured/assessed for designation of acceptable growing stock (AGS) / unacceptable growing stock
(UGS), species, DBH, and products; the product designation is applied to each 8ft section along the stem
and can include the branches on largeretse Product designations can be cull, pulpwood, stud wood, log,

or veneer specs. Notes can be made on regeneration and certain site characteristics at the disfretion
the inventory personne(Carle) If ash is noted during the inventory process or ifumdtdata on ash is
collected,then a series of follovup questions should be answered.

(If ash is present) followup questions:

- What is the estimated number of years until next harvest/development/lasd change
or conversion?
- What is the relative levalf human activity on or around the stand?
0 (ex. Hiking or biking trails, recreational trails, hunting and fishing access.)
Think in terms of public visitation. If visits occur daily to weekly, then the rating is high; every other
week to monthly is modera&, and every other month or longer between visits is a low rating.
- What are the nearby major roads, developed areas, open areas, or surface water
features?
- What is thepercent compositiorof ash? *
- Is thewoodlot connected to adjacent woodlots is isolaed?
- What is the proximity of this stand to known EAB infestatiqpgasured in miles)

What is the proximity of this stand to known EAB quarantined ar@asured in miles)
* Metric derived from tree level data

The Must Have Information Moving Forward

Stage 1 is a prexisting data set and can be a range of different things. What is important is that
this preexisting dataset is useful. Time is monagd inventory plots cost money to measure. So in the
interest of time and money it is essential thatwhave certain information for moving forward to stage 2
of this inventory. Luckily this information is fairly minimal and most preexisting data sources will provide
it. You need to have aerial imagery (preferably leaf off imagery) for the potentiatasth. &ou need a
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data source that can allude to the presence or lack thereof ash in the area and surrounding areas of the
potential ash stand. If possible identify tbercent compositiorof ash, as calculated in equation 2.1, for

the given area. Lastlf,this preexisting dataset is cruising data or CFl data you may have field notes from
inventory personnel available, that indicate ash encounters. This can be very useful indorrrat
delineating ash standsf this was not something practiced priorttee threats of EAB perhaps informing
personnel of this practice can ensure that this resource is available in the fullditgat this existing
dataset ultimatelyprovides is a means of localizing the more extensive inventory stages that follatv.

the PP example a systematspacing of 1 plot for every 10 acres will likely pick up any significant
component of ash. Mapping out these areas can help to localize stages 2 and 3 of the ash resource
inventory.Once this data is analyzed and you determine theador which a significant ash component

is present on your woodlot you can move on to stage 2. A significant ash component that would require
a stage two inventory will typically haveparcent compositiorof ash greater than or equal to 10%s
derived fom the principal equation:

Equation 2.1
§ £ 4 OO QRN Gi Q
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Disclaimer:The data outlined in this inventogre notnecessarilyfessential to the management of every

4K &aGFyR® C2NJ SEF YLX ST |y dzLJ | y Rat &ltaktand thdt go&s R2 Say
not ever want to implement artificial regeneration techniques or engage in the cooperajieziament

associated with EAB biontrols does not necessarily need to identify the species associated in the shrub

layer. In order to avoid the collection of unnecessary data land managers should reference the back of

this manual(Chapter §, where each fece of data collected is justified and determine if the justification

aligns with the management goals and objectives of the landowner(s).

Red Flags to Look For

Because of the variability of this existing data set, the usefulness of that datasetinysgitstage
two of this inventory, is equally as variable. For that reasois,ihportant to be aware of data that is
publicly available to you through the Maine office of GIS or federal and state agencies like the Maine
Forest Service and the U.S. Fir&ervice. Additionally, Universities often will share data they are
collecting and can provide tools and management information that can assist you in managing your ash
resource. Much like any other career path, forest management and all other natusaunee
management, is a field in which you have signed up for a lifetime of learning. So, being up to date and
caught up with the latest research will make you a better forester and natural resource manager.
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Stage 2 of Inventory

Outline: Now that a sigificant ash component has been identifieds determined bythe percent
compositionfor all ash speciesombined Inventorying it in order to formulate an EAB response plan is
the essential next step to protecting your ash resource. To not over comptitataventory process
adopting the same inventoryraitegyas in stage 1, butsing a 2®asal area factor prisnBAR prismwith

a plot for everyl.5acres, appears to be the easiest and most obvious choice in inventory scheme/strategy.
We are using a 2BAF prism fotwo reasons. The first being to improve efficienttye other is to align

with the areabasedrequirements for NRCS inventory standards. They will fund projects on woodlots that
have a plot for every 1.5 acres whenmost a20 BAF prism issed.Regeneration data will consist of a
tally count by species for saplings that occur within the nested 171dfe plots(radius of 11.78 feet);
alternative plot sizes can be substituted here. It is common to use a %/2dr2 plot as it has a radioé
around 8 feet, allowing for quick establishment of plot boundaries using a stick marked at the appropriate
length; an 8foot stick is easier to carry in the woods than af@@t stick It may be useful to utilize a
collapsible fishing rod in this cingistancelIn either caseaplings are defined adl 4ems >0.5 in DBH and
<4.5 in DBH Here there will be additional stand level info/data collected, additional plot level data
collected, and additional tree level datallezted. They are listed below.

Stand Level:

1 All the followup questions from stage 1 should be associated with this ash stand.
Map(s) showing depth to water table, drainage class, ponding frequency, and soil series
1 Thepercent compositiorof ash should be updated for the specific dekted ash stand.

*

=

1 Anoverallproduct designation of cull, bolt wood, potential log, log, veneer, stud wood,
and pulpwood on a per acre basis *

1 An age class and or size class distribution by species *

9 Percent compositionf ash species on a per acre bdsis

1 Percent compositiomf EAB infestation on a per acre basis *

* Metric derived from tree level data

Plot Level:

Overall Topography (Slope, Aspect, Elevation)

Presence of any invasive species (note species if possible)
Microtopography (degree of pitsnd mounds)

Nested 1/10¢' acre circularegeneration survey plots

=A =4 =4 A
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Tree level:
9 Live crown ratio
o HCBHeight to Crown Basdjit (Total Height)LCRLive Crown Ratio)
06'Y
9 Diameter at breast height
Species
9 Overall product designation for the tree (See chapter 4 for reference)

(0]

=

Tree Level (ash species only):

1 Isita Male, Female, or Polygamous indivi@ual
1 Monitoring: EAB signs and symptoms

Signs:

Exit holes

Serpentine feeding galleries

Actual insect Identified (adult or larvae)
Egg masses

O O O O

Symptoms:

o Flagging and/or didack
o Bark Splitting
o Evidence of wood pecker feediigNJ ¢ 6 f 2y RA y 3¢

Takeaway for later stagesAs you may have been able to assumés fiiage sets up a focused inventory
that will target brown ashTo do this bown ash corridors are identified using this stage two data
other publicly available dataAgain,this focusing of efforts will allow natural resource managers and
foresters b focus their efforts on inventorying the necessary areas only.

Disclaimer:The data outlined in this inventory are not necessarily essential to the management of every

4K adGlyR® C2NJ SEIF YL SZ |y dzLY I YR | ;;aktand thdtgoes R2 Say
not ever want to implement artificial regeneration techniques or engage in the cooperative agreement
associated with EAB biontrols does not necessarily need to identify the species associated in the shrub

layer. In order to avoid theollection of unnecessary data land managers should reference the back of

this manualChapter §, where each piece of data collected is justified and determine if the justification

aligns with the management goals and objectives of the landowner(s).
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Stage 3 of Inventory

Outline: The data collected in stage 2 will provide an excellent set of data for developing management
regimes for upland ash components like white and sometimes green ash. Although stage 2 may have
picked up some brown ash it can tgficult to implement a management plan for brown ash or lowland

ash sites without delineating the natural boundaries of the lowland ash corridor and determining the
specific characteristics of thatetland

In the case of no brown ash being picked ugiélg notes or the actual inventory data associated
with stage 2 there would be no need to implement stage 3 of this manual. But if brown ash was noted
during the stage 2 inventory or was picked up in the data collection; | recommend stage 3 be impkmente
on the areas you have identified as brown ash corridors.

Delineating the edge of this corridor can be done prior to the third entry to the field, see the
aSOGA2Yy 2y G¢KS 5StAySIiAz2zYy 2F | &K / 2 NNAfRh&AB E T2 N
tribal affiliates due to the cultural significance of brown ash. The better your understanding of these sites
is, across your landscape, the better armed you will be for protecting and sustaining the longevity of the
brown ash resource.

Stage thee has some economic implications as many would view this as the third time
inventorying the same area; a waste of funds. | understand this argument and have chosen to implement
a 3P inventory in the delineated brown ash corridors for that reason. A 8Rty is very quick, efficient,
and accurate. It is particularly useful in this application as It has been found to be effective in the inventory
of rare species and it requires that every tree in the ash corridor be vigtath treghat isvisited inthe
corridor will get an ocular measuremeott visual estimatiomf speciesand DBH For the purposes of this
inventory estimations only need to be made for trees that appear to have a DBHiothes or lager.

For tose trees that are visited, theiDBH estimation will be transformed using Wykoff
coefficients to give an estimated volume for the tréethe transformedDBHyields a volume highg¢han
d42YS NIyR2Yfté& aStSOGSR ydzYoSNI 0SG¢SSy n IyR GKS ¢
andB NB FSNNBwle@iE & Ay GBKA A YI ydz f S3PRRINKE $ RRWUWGA 2@ ff
pleaseda SS GKS dot Ay@Syili2NR aSOlA2yé¢ 2F GKAA YlydzZft o

As ocular estimations are made while walking through the corridor from one end to the other a
fewthetrees i K Sampletree§ = gAff 0S aSt SOGSR F2NJ I Oldzrt YSI ad
YSYyGidA2ySR RIFEGEF G2 0SS O02tf SOGSR GKSNBE gAddl YUHHAR 0 €
i NBBiéh will be taken according to the surroundingf each site tree. The limiting distance of this
G&dzZNNRdzy RAy3Ié FNBI A& wmn FSSao ¢NBES tS@St REGI
Regeneration data will be collected using 1/1@@re plots chosen at random from the ash corridor, these
plots should occur once per evelys acres. For efficiency as well as to avoid bias in the selection of
regeneration survey areas, the plots should be selected prior to site visit and put on a GPS unit for ease of

locating by inventory personnel.

Regeneation data will consist of a tally count by species for saplings that occur within the1/100
acre plots as previously mentioned alternative plot sizes can be substituseglings are defined ad
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stems >0.5 in dbh and <4.5 in dbAll data mentiond above in stage 2, is also collected during stage 3.
lye RIFEGE GKFEG Aa LX 20 f Scafpletreef KISINSS Any A 13553 0G0 |
to that rule is the regeneration surveys that will be achieved with the random ploBhe st 3S o & LJX 2

A 2 4 A x

f S@Stésx YR GNBS fS@St RIGFE GKIFIG INB O2ff SOGSR Ay

G/ 2NNRAR2NE [ S@St

1 All the followup questions from stage 1 should be associated with this brown ash
corridor.

1 Thepercent compositiorof ash sould be updated for the specific delineated brown ash
corridor. Reference equation 2.1 for calculation.

1 Instead of AGSand UGSan overall product designation of cull, bolt wood, potential log,
log, veneer, stud wood, and pulpwood on a per acre basis

1 An age class and or size class distribution by species

Percent compositionf ash species on a per acre basis

1 Percent compositiolf EAB infestation on a per acre basis
" Metric derived from tree level data

=

a ﬂ_ﬂgvéktaken accordingtothesurddy RAY 3 | NBI 2F S| OK a&ardsS GNBS¢o

Hydrological classification

Dominant shrub layer species 1,2, and 3

Dominant ground vegetation species 1,2, and 3

Presence of any invasive species (note species if possible)

Microtopography (degree of pits and mounds)

Ranamly placed circular 1/100acre regeneration survey pldts

LA a LI daténiot ags@idtédtwith tha0foot OA N dzf F NJ 6 & dZNNB dzy RAy3 F NBF ¢ 2F &l YLX $§

=A =4 =4 4 -8 -4

Tree levelocular estimates given favery treet Y R | Oiidzl £ YSI 2 dZNBivpRFNEI&BSYy FT2NI S+ OK

91 Every tree in the corridor will be given ocular estimation of species and DBH
i Live crown ratio

0 HCHHeight to Crown Basehit (Total Height)LCRLive Crown Ratio)
00'Y
9 Diameter at breast height
Species
1 Overall product designation for the tree (See chapter 4 for reference)

(0]

=
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Tree Level i | vie#stnat areash species only)

1 Isita Male, Female, or Polygamandividual?
1 Monitoring: EAB gns and symptoms

Signs:

Exit holes

Serpentine feeding galleries

Actual insect Identified (adult or larvae)
Egg masses

O O O O

Symptoms:

o Flagging and/or didack

o Bark Splitting

0 9ARSYOS 2F ¢22R LISO]TSNJI FSSRAY3I 2NJ dof 2
1 Increment bore to measure growihcrement(done forevery856 N2 6y +F aK*aaArds GNBSE0

* If the stand is being attacked by EAB or is at high risk of attack (less than 10 miles from a known infestation).nghen bori
trees for ring width data is not recommended.
At the completion of stage 3 recal KS G KNBS |jdzSadAizya NBFSNBYyOSR
LYF2NXIGA2Y 2y . &a&1S0GNRBE F2NJ RSGSNXYAYAYIBEBKS &aAi
site. Thethree questions were:

S

1 Is the diameter distribution shifted toward smaller diametérat would enable most individuals
to carry 810 foot logs over their shoulder to a nearby accessible road?

9 Are the stems straight and true or are there many defects and sweep associated with the ash on
the site?

f Interms of site hydrology; isthissi®8SNE aagl YLR ¢ YR Ff{22RSR FT2NJ Y
or is the site draining fairly well and serving more as a flood plain or outwash area?

If the site has potential for being a BQBA site, then relay that information to basket makers and
harvesters.

Disclaimer:The data outlined in this inventory are not necessarily essential to the management of every

laK &aiGdFyR® C2NJ SEFYLI ST +y da | yR aK &dlyR R2Say
not ever want to implement artificial regenation techniques or engage in the cooperative agreement
associated with EAB bmontrols does not necessarily need to identify the species associated in the shrub

layer. In order to avoid the collection of unnecessary data land managers should referenioacth of

this manual(Chapter §, where each piece of data collected is justified and determine if the justification

aligns with the management goals and objectives of the landowner(s).
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A look at The 3P Inventory Technique

Got é¢ Aa | @ Stdistrate§yNikisedioh heSpridciga@FS ya LINRP 6 F 6 Af A G & LINR
LINB R A (Des #3B)Aad has been said to have a wide range of potestmgdlication in all facets of
natural resource management. It was first introduced in 1963 by L.R. Grosenbaaiglaanual Society
of American Foresters meeting (lles,2003; West, 2011). It is seemingly becoming more popular among
forest inventory strategies over time,igcommonly implemented in areas that are small in size and have
high value timber, and/or undcernible boundaries (Bell, 1995). This essay will explore the basics of
traditional or regular 3P inventory techniques and highlight the overall strengths and weaknesses of this
inventory strategy. In closing this essay will summarize the use of 3P amyeethniques and their
application in an Ash=¢axinu} resource inventory strategy being implemented on the University Forest
for the development of an emerald ash borer response plan for Native American tribes here in the state
of Maine.

To startwe will look at the basic scheme thigtexecuted when applying a 3P inventory technique.
[ SGQa dAS +Fy SEI YLX S acreRdodldt khat aedds fo Beiitvéntorded. Fheré K S NB
are several reasons as to why you might choose a 3P inventonyitpie to accomplish this and | will
explain those later. What choosing 3P as your approach requires, is that every tree (maybe determined
08 | ONBF|l LRAYG RAFYSOGUSND G6AGKAY GKS adlFyR Aa at
is in fat the opposite of that. Herés why. Every tree will receive an ocular or visual estimation of some
metric, typically total volume / merchantable volume. The variable being estimated is sometimes referred
to as the auxiliary variable and this can literdle/any variable estimated in any units (West, 2011). This
SAaGAYlFIGAZ2Y Aa ljdzaAO]l FYyR STFTAOASYG FyR Fftft2¢6a GKS
person would estimate a tree the same volume as another; but that one person will typicallyldéo
show consistency in their estimation of volume for that same tree. That consistency is what makes 3P
possible. Now if an individual was consistent; they could most definitely still be wrong. But, that is okay
because the estimates are adjustedngsian average ratio between their estimate for the tree and the
true measurement of the tree. To determine this ratio actual measurements, need to be taken. For this
reason all 3P inventory techniques are gpbase process. The second phase is done assdpset of the
L2 LJdzf F GA2yY GKS@QNB 1y26y & alYLXS GNBSa oLfSaz
and the ocular estimates for that tree you can determine the ratio for which the estimate was off from
the true measurement. Doing thior all the sample trees and averaging those ratios gives you the average
amount your estimates are off. Using this average ratio, you can adjust the rest of your estimates to get
them closer to the true measurement. Totaling your adjusted estimateganyou an estimate of the
total volume for the 5@acre parcel based on measures of every tree in the stand (Isles, 2003).

l'a L YSYydA2ySR SINIASNI G§KS o0F&aA0 LINAYOALIE 2
LINBRAOQGAZ2YEéE D . dzi Bayw8 SEIK ARSS Syaa®Bt B2 G2 GKAA LIND
mean? To answer this question, we must focus our attention on the selection of sample trees. Sample
trees are selected using a comparison of your estimate to a random number. If your estitaate is
larger than this random number, the tree is selected as a sample tree and you record the actual
measurements. That random number ranges from 0 and your KZ or K+Z. This KZ range can be set arbitrarily
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or calculated based on a rough estimate2of dzNJ SELISOG SR G2GFf &idFyR @2f dzY s
looking at. Essentially what your KZ value does is set your sample size; the larger the KZ the fewer sample
trees you will encounter during inventory anite@ S NE | @ | 2 dzQNB &l mentidhek gbave,i 2 O 2 N.
and the selection of those samples are determined using probability proportional to prediction; hence
Goté OLEtASS HAnNnoUL® bSEGET 6S oAttt t221 i K2é (2

In many cases you want to set your sample sizes due to a ndedeldf certainty / confidence
interval or to meet the requirements set by your company or a cost share program. Because 3P is not
widely accepted in forest inventory many cost share programs (Such as NRCSparty 8ertifications
that have forestriventory standards do not accept 3P inventories. Unless a case is pleggedingthe
high level of accuracy executed by the 3P inventory. NRCS and other cost share programs that use an area
based assessment of inventories do not typically set a certainber of sample trees per acre for 3P
inventories; but as this technigue builds its popularity that may be a future direction (Weiskittel). To set
your sample size a rough idea or estimate of the total for whatever metric you are estimating is needed.
Forexample, if you know the 58cre woodlot should yield near 30,000 BF and you want to sample 25
trees throughout the inventory process. You would want to use the principal equationtofd

- ; this would yield a KZ of 1200. If the estimated volume of a given tree is

equivalent to or greater than a randomly generated number between 0 and 1200, or the KZ value, than
that tree is selected as a sample tree and an actual measureimemade (lles, 2003).

When implementing a 3P inventory the random number and volume estimations may seem to be
tedious and challenging to execute and compare in the field. This is an issue that has been trouble shot
over the years and is well streamlinatithis point. Most commercial level implementations of 3P utilize
a program that will simply take the height and/or DBH estimates and produce a number via volume tables
to be used in the comparison to a random number and advise you to measure or ho2QI0). In the
Table 1. Interpolated and extended version of Gevorkionzand S| NI &8 &SI NRA 2F ot GKAA 6l ayc
Olsen's (1955} Table 11 developed using the methods presented in _ _

Burk and Ek (1999). numbers were generated ahead of time and printed
e o b 10 i commanucia evolis sl Ok ot as lists for in field comparison. The estimator crew
dhs) 1 2 3 4& 5 & X 9 10 would use their estimates and manually generate a
number for comparison using thedal volume tables.
o I & it This can be a bit more time consuming and requires the
; @ 68 s estimator to keep track of what random numbers to

v @ 5 use for comparison but just like any other strategy you
‘ . W we w w  become more efficient with practice.
5. 73 s 75 75 7 ::‘ A study by Thomas E. Burk used ayvaraight
v il s Bl S forward and versatile volume table to do this. The
. & 51 4T v av. Sy A 23 volume table can be seen below in table 1; Burk notes

8y 8 53 B3 BY 8% 83 81 84

. , . .. that it is an extended and interpolated version of
“ s s s s 4w = w Gervorkiantz and Olsens table 11 (1955). A table like

Ha 54 a3 a8 L2 ] L] L8 LR}

% 86 84 86 8 B 84 & 84 86 86 this is useful in circumstances wieevolume estimates
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all thatis collected in the field are DBH measures; in these case lles recommends utilizing a technique
referred to as transformatin of the random number. This allows you to use the DBH of a tree directly for

the determination of its selection as a sample tree. The estimated DBH is comparee/#duge TWhich is

commonly generated using a volume table, such as the one Burk usetdiicate the DBH that would

generate a volume equivalent to the random number generated from 0 to KZ. These transformed random
numbers are printed on a list and used for easy comparison in the field (Burk,2012; lles, 2003).

When choosing whether to impheent 3P, itisimportant to first determine if the given area or
situation is well suited for 3P. Here are some scenarios where 3P is an obvious choice. If the stand is
already requiring that you visit every tree in the stand for marlkingposesthen it would be an obvious
choice to implement 3P. laddition, if the area is small in size the task of visiting every tree within the
FNBF Aa y20 & RlEdzydAy3a + dGlral a AG g2dd R 06S Ay
inventory it. Then digh level of precision is probably desired; 3P can deliver that high level of precision
0SOlFdzasS @2dz2ONB GAaAlAy3a SOSNE GNBS gAGKAY (GKS adatl
stand 3P can account for that variability around the bdarny as well as any other variability across the
area by assessing every tree within the stand; assuming that the estimator can be consistent in their ratio
of estimate to true measurement (Isles, 2003).

In the case of thisnventory, it is brown ash cordors that are best inventoried using 3Rs
mentioned beforebrown ash has a serious cultural significance to the tribe and some basket makers even
make an honest living producing baskets for basket shows throughout theNeae(). But other than
those select few basket makers there is little economic value in brown ash. Generating an inventory of
these corridors as a result requires a cost benefit analysis that accounts for that cultural aspect. To make
that analysis more favorable for the implementatiof the inventory, using 3P which requires little time
and resources to implement is an obvious choice. The other two major benefits for using 3P here are that
you are visiting every tree in the area for EAB monitoring purposes and all the while cgpiweémtory
of the rare species that occur in the area. As | have mentioned before Brown ash is a rare species but
GKSYy @2dzQNB Ay @Sy (i2NBAY3a | ONRSY FaK O2NNAR2NE 06 N
will pick up many of the alternaté species (the minority) that occur within the corridor and allow
managers to determine what species to promote as a replacement of brown ash considering EAB impacts.
This has been seen to be the most successful management strategy in improving aesdigtee to an
EAB attack. Now in this example we are not interested in the volume of the of stand per say but that
information is useful, we really just want to know the density of ash and develop a diameter distribution
with that information. 3P does ik wonderfully. The use of 3P as described abmakes &8P inventory
technigue an obvious choice ithe development of an EAB response plan for the Native American tribes
of Maine.
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The Delineation of adplandAsh Stand

This is done using three dasaurces for a post stratification. The three data sources you will utilize
will be:

1.) The preexisting data source menti@d in the outline for stage 1. Which in the example for the
stage 1 outline was cruising data.

2.) (When availablepny field notes takenréveling from plot to plot by inventory personnel

3.) And lastly aerial imagenjust to discern hardwood from softwood. (So preferably leaf off
imagery.)

This information can be synthesized in a Gl&dlp in the delineation ofin ash stand. The exact
boundaries of the stand can be reestablished with a site®isitL ¥ | aAiS GAraird AayQi
when implementing stage,2o skip any measurements on plotghere no ash species are presettt
improveefficiency, remembeto make a note that noata was collected at the plot because of an absence
of ash. Use these void plots to adjust the boundaries and area of the ash stand for mapping purposes.
Because of previous timber harvests foresters and other staff that have been working the property for
severalyears may know where these stands are, utilize that knowledge. Another source of information is
basket makers and harvesters. They all have areas where they like to go and harvest their ash. The
locations may be secretive but as the threat of EfBraaches for the sake of the ash resource these
stand will likely become known. Inventorying them is a priority when that time comes. To help facilitate
this interaction with basket makers and harvesters see the sectio y ! &K | F N@Sad t NB {2
[ I YV R&hapter 5of this manual. There are a lot of similarities between this and the process for the
delineation of brown ash corridors But, there is some additional resources involveith brown ash
corridors,| will elaborate on that in the next sdon. With that being saidhe figures and maps used in
the nextsection can be useful gwedfor delineatinguplandash stands.

The Delineation of a Brown Ash Corridor

Tofocus efforts for stage ,3dentifying the areas whererbwn ashis occurring iessential. This is
done using 3 sources of information to post stratify your stage 2 inventory. Thoseadsitas are shown
below.

1.) Soils information
2.) National Wetlands Inventory Information
3.) Stage 2 data and field notes.

Brown ashs commonly associated thisites that have certairoiltypes that falwithin the soilorders
of Histosols andEntisols,both orders are present in Main@Nright and Rauscher,198ITypically map
units for soil surveys use the broadest classification of soils, that being seged complex. Soil series
can contain soil types frornclassified as Histosols/Entisad¢ not. This meanst can be difficult to
determine if the map unit classificatiaf yoursoil series complex is predominantiyHestosol orEntisol.
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a2Afax odzi AYyOfdzRS aKIFff2¢ RSLFBAGUGRIF2 2NBNI NB Oa Yk
GKAOK GKSNB Aa GSNE f A ((FetwSda® @ 190 KrOWing 2hiE andidviing RS A3St
the areayou are inventoryingwell, can help you determine which map units from a soil survey would

most likely be predominantly Histosol orkntisol. To help in that delineation the table below shows soil

seriesthat are common in Maineand that are typically associated with lowland sites and flood plains

where brown ash is more likely to occur

Table2.1
Lowland sites Flood Plains
Map Unit Name SwanvilleBoothbay ScantieLamoineBuxtort | NicholvilleBuxton- CornishFryeburg
Biddeford Lyman Dixfield Scantic PodunkOndawa

Data Source: Maine Department of Agriculture and Forestrythad).S. Department of Agriculture

You should use the above table to determine where these soils occur on your ash stded. S
information for your area can beacquiredusing the USDA web soil survey (WSS) application at the
following link:https://websoilsurvey.sc.egov.usda.gov/App/Honagie.htm
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Figure:211

Delineating a Brown Ash Corridor

NWI - Wetland Classification

The National Wetlands Inventory provides a
starting point by identifying wetland
complexes and their associated surface water
feature across the stand. These are areas
that are more likely to have brown ash
occurring.

Add Soils Information

Here the colors of the polygons indicate
depth to water table and the letter labels
indicate soil series. The blue being 15 cm

above the water table and the Swanwville silt
loam complex (SvA) are indicators of ash
occurrence for this stand.

Add Stage 2 Brown Ash Data/Notes

During the stage 2 inventory any plots that
recorded brown ash are added here (green
points). Additionally, inventory personnel
noted any encounter with brown ash as the
inventory took place (Pencil icon). Adding
this data to a map provide insight into
delineating the corridor.

Delineated Brown Ash Corridor

Using all of this information allows you to
remotely delineate the brown ash corridor.
This corridor is the area for which stage 3 of
the inventory will occur. The boundaries do
not need to be well defined as when you
inventory with “3P” in stage 3 you visit all
trees in the area in which brown ash is
occurring, you visually decide that boundary
during inventory at your discretion. That’s a
benefit of using “3P".
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The web soilapplication can be veryseful in making maps and delineating brown ash corridors

for the purposes of this inventory. In the appendix of this manual you can find a publication that walks
you through the process of egssing this information and downloading it for use in a Bk¥endix 9)
The primary data found on the USDA Wg&8$you would be interested in for this inventggre soil series
classificationsdepth to water table,drainage classand (if available fothe area of interest) ponding
frequency When delineating the boundaries of an ash corridor you can use these soilsasigens and
their associateddepth to water tableor drainage classating/pondingfrequency toaid in setting the
boundaries for tle corridor.

National wetlands inventory (NWI) data is publicly available online for download. These wetland
RStAYySIGA2ya 6SNB R2yS (K2dAK Q@Aadat lFaasSaayvySyd
percent of the classified wetlands may begnd truth verified, but many are not. Even with that being
so, NWI layers will identify many of the areas where brownisisbcurring simply due to their ties to the
sites hydrology. The boundaries set by NWI layers can also be used in aiding inrtbatidel of brown
ash corridoboundaries. In the appendix of this manual you can find a publication that walks you through
the process of accessing this information and downloading it for use in@@d8&ndix 10) Yourstage 2
data, like in the delinetion of an ash standserves as a vital resource in post stratification. Using the
information from stage 2plots you can rurqueriesin a GIS to determine which plots had brown ash
present. This information, along with GPS points tied to the locatioaseals where inventory personnel
noted brown ash encounters, can be used to further delineate the boundary of your brown ash corridor.
Above on page 34igure 2.1displaysaseries of snapshots thatsually explain the above procesfausing
all three dda sources to delineate the boundaries of a brown ash corriioshowhow successfuhis
strategy can be in comparison ¢gmingout in the field and visually setting the boundaries for which ash is
occurring figure 2.2showsa comparison of an #field and remotely delineated ash corridor. The results
highlight the efficacy of this process.

Figure 22
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Chapter 3A Closer Look at Stage 2

Essential Equipment

Toimplement stage twoyou will need the following equipment

1 AGPSndCompasfor navigation

20 Basal Area Factor Prism

Calipers or Diameter tape

100+foot linear tapefor height estimations and measuring regen plot radius
Clinometerfor height estimations

Flaggingassorted colors as needed)

Plot pins(posts and tags for permaneplots)

=4 =4 =4 -4 -4 A

Alternatives to this equipment do exist. It may be a good idea to damycularsfor looking at the
canopy of ash trees for determining malemaleg or polygamous individuals as well as to distinguish the
three ash specieom one anotherA dage 2 data spread sheet is shown below and is refergircéhe
step by step process below. For collection of this data printing out this provided datasheet is
recommended. You can access the data sheet by downloading it from the OBitichided in tke front
of this manual.
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A Stepby Step Process at The Plot

This section will take you to through a chronological step by step process at the plot level.

1. Navigate to the GPS coordinate for plot center, mark it with a plot pin.
2. Record plot level data afpect, % slopeglevation,Presence of Invasive species (Indicate species
when possible), anthstlythe microtopography of the plotPut this info into columns B,C,D,E, and
F of thestage 2data sheet respectively.
a. Commoninvasive speciesf Maine

1 Japanse andshrubby 9 Common and3ossy
Honeysuckle Buckthorn

1 AutumnQOlive 1 BurningBush

1 Bittersweet 1 Japanes&notweed

9 Japanese Barberry
Data Source: Maine Natural Areas Program

The following link haadditional information on the abovimvasive species
https://www.maine.gov/dacf/mnap/features/invasive plants/invasives qgallery.htm

b. Microtopography chart:

Table4.1
Code Description:
SM Smooth
Few or no mounds; if presg less than 1 ft. high and more than 20 fg
apart.
MO Moderately mounded
Mounds 1 ft. to 3 ft. high and 10 to 20 feet apart
ST Strongly mounded
Mounds 1 ft. to 3 ft. high and less than 10 feet apart
EX Extremely mounded
Mounds more than 3 ft. high

Data SourceProvince of British Columbia; Resource Inventory committee

Note: Percent ®ope and elevation are often times available on y@RPSdzy A G @ L F A
you can determine it using a topographical map or in apBdgram. Ifnecessarythe
clinomete or yourcompassmay be used to determine this. Remember the equation is,

Pi &€& n-Q———, aslong as the same units are being used#h rise and run.
3. Using &0 BAF Prisrface the north direction andwing your prism clockwise to determine your

FANRG aAyé GNBS® ¢KS FAIANBE o0St2¢ KSfLBA gA0GK R
Figure 4.1
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https://www.maine.gov/dacf/mnap/features/invasive_plants/invasives_gallery.htm

Prism Guidance Diagram:
When swing the prism “In” trees are chosen

for measurement, and “Out” trees are not.
“Border” trees need to be determined as either
“In" or “out” by calculating the limiting distance.
1\ \ | This is done with the following equation:

‘ ) Limiting Distance = DBH X PRF

el 1 - Where DBH is diameter at breast height and
] ) PRF is the plot radius factor associated with the
L L prism being used. In this circumstance the PRF
)

for a 20 BAF prism is 1.944. After doing this

i calculation if the limiting distance is greater
“Border” “Out” than your measured distance to that tree it is an
“In" tree and vice versa.

“In"

Data Source: Dr. Tom Baribault, Forest Solutions inc; Dr. Weiskittel personal communication

Ly aLy¢ GNBS Aa SyO2dzy i S mbveralprodScOdedigRatiofidri®eO A S a =
tree, using itisappropriake humber codesection into thestage 2data spread sheeflhe product
designations are as follows:

Table 4.2

Number 1 2 3 4 5 6 7
Code

Product Veneer | Saw log | pallet | bolt wood | pulp Potential | Cull
Designation Log

LT (GKS aL sk spacidelrislicate &vheh possible if the individual is male, female, or
polygamousdy putting an M,F, or P into column M of the data sh@hocularsare useful here)

Then check for any EAB signs or symptdifreny of the symptoms seen in columns N tigh T

are observed input a 1 in thetage 2datasheet, otherwise leave it blank.

Every 10 & A tfee is assessed for heighind height to crown base. This is done using the
clinometer at some known distance from the tree, as measured usindittear tape. This data

is recorded in columns K and L of gtage 2datasheet.

Once all tree level data is collected the regeneration survey is done. From the plot center the
linear tape is stretched out to 11.78 feet in all four cardinal directions (north, easth, and

west) whereflaggingis hung to establish the boundaries of the 1/¥Gfxre circular regeneration

plot.

The associated plot number, and a count of sapling stems for each species that occurs in the plot
is tallied and recorded in the regeneratialata sheet in columns A, B, and C respectively.

Move on to the next plot.
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Stage 2 Data Sheet

Regeneration Data Sheet

Red Flags to Look For

Although noting theoccurrenceof brown ash may seem to be a minor and somewhat oyatio
practice in implementing this inventory, it can be a very vital resource in setting the boundaries of the

ONB oY | aK O2NNARZ2NI T 2Wiletrdvelig3o pbotd there iieldhowd adhin he § S £ A |

terraces associated with the stream dumg into the Stillwater River At plot 8 the ash was at a low
density but occurred once up stream toward colleyenue and several times down stream of plot 8. No
brown ashwere sampled atplot8. (F 1 S&4 y2 Y2NB GKFIYy I omutititesO2 y R
the individual creating the map of the brown ash corridor that the area just downstream of plot 8 can
serve as an excellent boundary point for the brown ash corridor. That leads to less time inventorying areas
GKSNB I aK A&y Q gangleOmaNaying @sourceKaked&ng Msed in the inventory of the
ash resource and those resources can be used elsewhere.

It is also important to nog¢ that in many circumstances where a resource is under immediate
danger of attack by a tree pest, effor (12 OF LJi dzNB @I f dz§ FyR aal t @gF 3S¢
out of hand. In order to effectively manage the longevity of your ash resource it is ecologically and ethically
responsible to maintain a population of ash in your stand. These tre¢sitb&ept are often referred to
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